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Competitive advantage in business-to-business transactions can be tough 
to negotiate. It is hoped that the strategic marketing plan presented can serve as 
a roadmap for the future of TSI , and of other start-up companies applying new 
technology to existing manufacturing processes. The formulation of a strategic 
marketing plan that will enable TSI to establish competitive advantage could be 
the difference between the successful introduction of new technology or its 
obsolescence. Ultimately, this paper demonstrates how a firm's ability to carry 
out the most important of marketing functions, the creation of customer value, 
can be used to build and align all business activities. 
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INTRODUCTION 
The position that terahertz radiation occupies on the electromagnetic 
spectrum is commonly referred to as the "Terahertz Gap". THz radiation appears 
between microwaves and infrared on the spectrum; and has been referred to as 
the terahertz gap because scientists have only recently been able to measure 
and produce these rays. THz possesses many of the characteristics of other 
waves, but is drawing particular interest in physics for its ability to create imaging 
and density type measurements in the examination of dry, non-metallic materials 
(Rensselaer Polytechnic Institute, 2008). Terahertz waves are safer and less 
expensive to use than X-Rays, and have the physics world scrambling to find 
industrial applications for the new technology. 
TSI is in a position to potentially have a profound impact on profitability in 
the forest industry. THz can perform many measurement functions in the wood 
products industry due to the radiation's inherent compatibility with dry, non-
metallic substances. THz imaging can be conducted by passing rays through a 
substance, or by bouncing them off of a substance and catching them again. THz 
can increase the accuracy of density measurements already used, and has the 
ability to also conduct fiber structure measurements. This will enable 
manufacturers, for the first time, to reliably measure orientation, species 
differentiation, moisture content at certain percentages, and detect the smallest 
hairline cracks and internal rot in wood being processed. TSI's first prototype will 
measure both orientation and density in the manufacture of oriented strand 
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board. THz emitters and detectors are becoming more available for research 
purposes, though no widespread commercial applications have resulted 
(Wikipedia, 2008). 
Leading edge technology is sometimes referred to as "bleeding edge" 
technology. New technologies can be very expensive to bring to market. The 
successful engineering of a new product does not guarantee its acceptance by 
potential customers, as the benefits must be communicated and value 
demonstrated before customers will be willing to purchase it. Successful new 
products have not come about through technology innovations alone, but by 
linking technology to what users value (Kim and Mauborgne, 2004). Marketing 
activities will therefore be paramount to the success of Terahertz Solutions Inc. 
TSI has no marketing budget, however, and therefore no way to get the word out. 
The funds secured by TSI thus far are strictly for the development of a prototype. 
Wood is a prime medium for the introduction of THz technology due to its 
compatibility as a dry non-metallic substance, resulting in the ease of various 
measurements. THz technology is still in its infancy. The successful application of 
THz technology to the wood products industry will likely speed up the 
development of THz in general , resulting in other types of imaging applications 
for other industries. As this new technology diffuses, rivalry between firms will 
intensify (Porter, 1979). The wood products industry will provide a strong foothold 
for the company that is able to develop the appropriate product and bring it to 
market effectively. Substantial rewards wait in other industries; industries to 
which a primary product perfected in the forest industry could also lead. 
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Prominent strategy theorist Michael Porter contends that strategy is a 
more powerful way to achieve genuine success "than the financial projection and 
trend extrapolation that dominate" (Porter, 2008: 17). Consumer marketing 
models, demand forecasts, and pricing tools should therefore take a back seat to 
sound strategy. But how can strategy be used to create a marketing plan? How 
can a marketing plan improve the prospects of a technology start up with little in 
the way of resources? Who is going to pay for all of this? 
These questions are addressed through the formulation of a strategic 
marketing plan, framed by Porter's five forces that shape strategy (Figure 1.0). 
This strategic marketing plan can largely double as the business plan for the 
company going forward. A literature review explores prescriptive marketing 
literature that relate to each of Porter's five forces. Analysis applies these topics 
to TSI 's position in the forest industry. Product value propositions are based on 
previous market research that explored a fit for THz in the forest industry. 
Projections are made based on predictions of where marketing activities could 
lead the new company. 
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Figure 1.0- Porter's Five Forces Model (Porter, 1996) 
Marketing is the process of developing, communicating and delivering 
value to customers. Marketing literature is dominated by a consideration of how 
to sell low value consumer products using the concepts of product, promotion, 
placement, and pricing. In industrial sales these traditional pillars of marketing 
must give way to relationship considerations, such as long-term commitments, 
supply chain integration, customer collaboration , and customization. Essentially, 
the marketing plan for business-to-business sales becomes the tool for strategic 
decision-making and implementation of strategy, with the final goal of creating 
customer value (Berkowitz et al. , 2000). 
Terahertz Solutions Inc. is a new company with little in the way of 
resources outside of the actual product prototype currently under development. 
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The biggest concern for TSI at this point has to be that the product development 
will go as planned, but that the company will not have any other plan in place to 
capitalize on the market for their product. A strategic marketing plan is the 
establishment of marketing objectives and a supporting plan for creating 
customer value. Claycomb et al. (2000) have established that strategic marketing 
is a key factor to a firm's profitability; firms with a formal strategic marketing plan 
enjoy greater market share, sales growth, return on investment, and return on 
sales. The purpose of this study is therefore to produce a cost-effective, flexible 
marketing model that incorporates strategic theory, and that will position TSI to 
take advantage of market forces. 
LITERATURE REVIEW 
Porter's five forces of strategy model is a logical starting point for a new 
company because it forces the company to recognize the external forces that 
shape its ability to grow. TSI has relatively little in the way of resources, limiting 
the effectiveness of internal focus. In Porter's model a company must manage 
the threat of new entrants, bargaining power of customers, threat of substitute 
products or services, bargaining power of suppliers, and the jockeying for 
position or rivalry among current competitors (Porter, 1979). It follows that a 
strategic agenda can then be formulated through a close examination of these 
five forces. The forces vary in their strength from industry to industry, as each 
industry has economic and technical characteristics that give rise to the forces. 
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Through an analysis of the five forces as Porter suggests, TSI can 
anticipate industry changes and develop a road map for the future of its business. 
TSI's market plan must position the company so that its capabilities provide its 
best defense, influence the balance of the forces through planning, and exploit 
change by anticipating changes in the forces and taking appropriate action before 
competitors recognize them. The plan has to build defenses against the 
competitive forces, or find positions in the industry where the forces are weakest 
(Porter, 1979). TSI , if able to successfully incorporate such a plan , should see 
superior results despite an inevitable decline in growth rates and product 
differentiation, and vertical integration throughout the industry. 
This literature review therefore explores the concept of industry and 
competition, and explores how each of Porter's five forces might be applied to 
TSI's situation. Supporting theoretical positions are drawn from the marketing 
literature to formulate prescriptive advice to deal with each of the five forces. 
Industry Positioning 
A critical examination of competitive forces is the starting point for 
developing strategy. Analysis of the five forces reveal why an industry is the way 
it is, and allows corporate planners to incorporate industry structure into future 
business activities. TSI must be evaluated as to where it stands in relation to 
customers, suppliers, entrants, rivals and substitutes; future positioning must 
ensure TSI is better able to cope with the competitive forces, exploit shifts in the 
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forces, and preserve the flexibility to continually re-shape itself to balance with 
the forces (Porter, 2008). 
At first glance, TSI will compete as a materials characterization equipment 
supplier in the forest industry. While the forest industry is not necessarily 
attractive for the average entrant, companies with a good reason to believe they 
can succeed based on the uniqueness of their offerings have a chance to shape 
the industry in their favor, whether or not the industry is at the top or bottom of its 
cycle (Porter, 2008). 
Buyer value results from utility and price, and company value results 
through cost structure. To be successful , companies must pursue differentiation 
and low cost simultaneously (Porter, 2008). An innovator can benefit if able to 
shift competition in a direction where it can excel. THz is a platform technology 
with the ability to make a real impact in the production process in the forest 
industry due to its inherent imaging capabilities. The correct business activities 
must be chosen that will allow TSI to bring new technology to market, lower the 
cost of future products, and increase future sales. As an important first step 
toward these goals, TSI must be able to define its place in industry. 
Kim and Mauborgne (2004) introduced the idea of a blue ocean industry. 
A blue ocean results when a company is able to create its own industry through a 
new vision of how it competes. Traditional industry boundaries are altered, and 
new demand is created rather than fought over. This is in comparison to the 
average industry, or red ocean, where rivalry between firms turns products into 
commodities and the water is bloodied by the fight for a greater share of existing 
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demand. A blue ocean only exists when the whole system of a company's utility, 
price, and cost activities is aligned, and is based on the worldview in which 
market boundaries can be transformed by the actions and beliefs of industry 
players (Kim and Mauborgne, 2004). This supports Porter's theory, and indicates 
that the correct definition of industry is key. TSI will have to increase sales while 
decreasing costs to establish itself as viable new entrant into the wood products 
industry, and to develop its own blue ocean through redefining boundaries. TSI 
must define its place in industry correctly to accomplish its most important 
marketing task, the creation of value for its customers. 
TSI must therefore see itself as the premier process control consultant for 
manufacturers in the forest industry, and eventually all dry non-metallic 
substances. TSI is not in the forest products industry, the OSB (oriented strand 
board) industry, or any other manufacturing industry. TSI is a provider of 
manufacturing solutions. TSI must never use the competition as a benchmark, 
but make the competition irrelevant by creating a leap in value for both the 
customer and itself (Kim and Mauborgne, 2004). Through this identification of 
their place in the industry, TSI can move forward with confidence. Analysis must 
identify where THz technology brings value to forest industry customers, how this 
value will be created, and how the five forces will shape future activities. 
Blue oceans have not come about through technology innovations alone, 
but by linking technology to what users valued. Value propositions established in 
initial market research will aid in this endeavor, but ultimately strategic advantage 
will result from the fit among business activities. Future efforts must support the 
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reduction of operating expenses and the increase of sales to continually increase 
customer value ; the result will be competitive advantage (Kim and Mauborgne, 
2004). 
Good marketing guides the development of a company's business 
activities by ensuring a company's products bring value to its customers. Porter 
prescribes that "delivering greater value allows a company to charge higher unit 
prices; greater efficiency results in lower average unit costs" (Porter 1996: 62). 
Operational effectiveness creates excellence in business processes, while 
marketing fosters a perception of value. The combination of the two in a strategic 
marketing plan, where one propels the other, is where TSI will find success. 
Management fads such as lean operations or total quality control , and research 
and development that is not guided by creating customer value, could destroy the 
company's future. What TSI needs is a marketing plan, rooted in strategy, where 
the actual business activities employed by the company will fulfill all of its 
marketing functions. Activities must be concentrated on forging fit and creating 
customer value (Porter, 1996). 
TSI may be at the mercy of market forces,- despite its favorable initial 
position as provider of a new platform technology, if it becomes content with any 
status quo. Companies that are heavily involved in R&D open themselves up to 
industry threats because they are unable to shift their focus from R&D onto the 
customer. This situation has been termed "Marketing Myopia". Marketing myopia 
is when a company sees itself in a certain cast, as opposed to recognizing its 
susceptibility to market forces (Levitt, 1975). Companies that are intensely 
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focused on research and development often do not have enough of a focus on 
their customers to be able to provide the value they need. TSI should not 
consider new science as its goal, but providing new solutions for customers that 
aid in wood products manufacturing. TSI must see itself as a premier process 
control consultant. 
The Threat of New Entrants 
The threat of new entrants is the least likely of the five forces to affect the 
future prospects of TSI. The threat of new entrants can best be described as how 
well a company can deal with new products that perform the same function as 
existing products ; economies of scale, product differentiation, capital 
requirements, cost disadvantages, access to distribution channels, government 
policy, and market growth all effect the ability of new products to enter any 
specific market (Porter, 1979). TSI 's technology represents a considerable capital 
investment of just under $1 million dollars, and is for a relatively specialized 
application. While the wood products industry is prominent in the Pacific 
Northwest, it does not attract much attention from Bay Street, and can be 
considered outside of the focus of new technology companies. Companies inside 
of the industry itself generally develop its new technologies. The likelihood of a 
forest company developing THz technologies, lacking advanced knowledge of 
radiation sources, is remote . Capital requirements and product differentiation in 
the stagnant wood products market, and access to distribution channels, are 
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barriers to entry in TSI's market niche. This enables TSI to develop a marketing 
plan with more emphasis on the other four forces. 
As THz technology becomes more widespread, however, it is possible that 
other companies involved in the research and development of THz scanning 
technologies may choose to enter the forest industry due to the technology's 
natural compatibility with wood. It is a sound strategy to scare off new entrants by 
elevating the fixed costs of competing in an industry (Porter, 2008). TSI 's fixed 
costs are non-existent, as the costs incurred to date are variable and related 
directly to the development of the prototype. There is the opportunity moving 
forward , however, to keep annual R&D expenditures at a fixed percentage of 
annual sales. This could enable TSI to create a barrier, that becomes stronger 
with time, but that does not shift the focus of the company from providing value 
through unnecessary research activities. 
TSI's commercialization of THz technology is also sure to attract 
widespread interest in the world of THz research after the fact. This delayed 
threat of possible new entrants can be managed through recognition of the forces 
that act in the development of new disruptive technologies. Disruptive 
technologies are new technologies with the ability to alter an industry's 
effectiveness. Sustaining technologies are those that are in use and upon which 
most companies make incremental improvements. Disruptive technologies, 
however, are those in which the product introduces such a different package of 
attributes from what is already available that it effectually creates a new market. 
Disruptive technologies are usually inferior to existing products, and require 
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significant incremental improvements before becoming a mainstream, sought 
after, and sustaining product. (Bower and Christensen, 2000) 
Marketing activities cannot concentrate solely on customer relationships, 
but must also pay acute attention to all technologies that could eventually provide 
a substitute, alternative, or beneficial value added component. TSI must identify 
potential disruptive technologies, define the significance of the technology, and 
then locate its initial market within the scope of its business markets. A new 
product can thus be engineered, deviating from the company's main business 
focus. A new product should then be the responsibility of a separate or 
independent business unit, such as HP's competing ink jet and laser printer 
divisions, and every effort made to keep this unit independent (Bower and 
Christensen, 2000). 
Following the theory of disruptive innovations, and its firsthand experience 
employing a disruptive innovation, TSI would be well advised to keep their finger 
on the pulse of the THz industry, as well as the materials scanning industry in 
general , in an effort to stay informed on new product development. TSI must be 
committed to retaining its position as a foremost researcher in THz radiation , and 
to maintenance of its relationships with universities and researchers. TSI 's 
strengths in R&D could then be exploited to either add value to its existing 
product, or to develop a new type of THz product that is then spun-off into its own 
separate division. Analysis should reflect the presumed rapid improvement of 
new technological products in general (Bower & Christensen , 2000). 
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TSI itself has developed a disruptive innovation, and need not rule out the 
possibility that current power players in materials characterization may wish to 
buy TSI when the initial product is installed and working. TSI must be cognizant 
of the value it provides to its customers, so that a sale price can be negotiated 
that is fair, equitable, and profitable if its proponents should choose to go that 
route. The sale of a company that has not yet sold a product is unlikely, but could 
be lucrative to the owners. 
In summary, the threat of new entrants is low. TSI must recognize that 
disruptive innovations improve rapidly, however. Analysis should reflect efforts to 
keep in touch with other researchers, industrial and academic, to ensure that 
rapid improvements in THz technology are beneficial to TSI. R&D costs should 
also be as high as feasible to raise the fixed costs that would be required by new 
entrants to compete. 
The Threat of Substitute Products or Services 
Substitute products generally place a ceiling on a company's ability to earn 
profits. Industries with a high number of substitute products suffer from increased 
competition , which leads to price reduction or performance improvement to 
maintain selling levels (Porter, 1979). Current scanning technology used in the 
forest industry can be considered inferior to THz technology, as none can 
compete with the inherent ability of THz to create reliable imaging and density 
measurements. Hence X-ray, optical , infrared, ultrasound and mechanical 
measurement devices could be rendered obsolete. The companies that are 
proponents of these devices may not be aware that THz exists, and if they did 
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they would be far behind TSI's current rate of progress, and lacking of 
comparable expertise. 
Threat of substitutes can be mitigated, and myopia avoided, through 
developing a strong market orientation, and activities that support this orientation. 
Market orientation is best expressed as "marketing as culture, marketing as 
strategy, marketing as tactics" (Slater & Narver, 1996). A market orientation is 
more of an attitude than a set of planned activities. Market orientation can be 
implemented cost-effectively through a focus on opportunities in customer 
segments, as opposed to the mass market, and through attempts to achieve 
competitive advantage by refining existing products, and developing new 
products, that meet the needs of each segment (Slater and Narver, 1996). The 
focus of the company, then, is on market needs, as opposed to the company's 
goals in R&D. This focus should ensure that THz gains much of the market share 
currently held by more expensive and less accurate X-Ray technology, and does 
not allow it to slip back. Segmentation itself is discussed at length in the following 
section. 
The focus on the customer can be easily managed through customer visit 
programs, empathetic design, and research on the customers' customers (Slater 
and Mohr, 2006). In a customer visit program, a company meets face to face with 
customers to facilitate the transfer of complex, ambiguous information. This 
results in first hand knowledge of customer needs, including unexpected insights, 
and should allow a company like TSI to fine-tune its product to better satisfy 
customer needs. Empathetic design is based on the idea that surveys and 
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interviews are flawed because customers are often not able to articulate their 
needs properly, and means that TSI should understand users' needs through 
being empathic with them. This will allow for understanding of a users 
environment and may result in a vision of the future needs a new product may be 
able to satisfy. Research on customers' customers shifts focus to downstream 
markets to generate intelligence, which allows for new insights. TSI , for instance, 
may be able to find solutions for its customers by exploring drivers in wood 
product market niches, such as the exceptional quality standards placed on wood 
products in Japan. 
Porter's suggestion for lowering the threat of substitute products is to raise 
the value associated with current products (Porter, 2008). TSI must therefore be 
prepared to continually evaluate its contributions to customers' manufacturing 
processes, and be prepared to add more comprehensive services as 
opportunities arise. Increased offerings to add value, as discussed below, is key. 
The threat of substitutes can be mitigated through increases in value and 
offerings (Porter, 2008). Pentinnen and Palmer (2006) demonstrate how 
increased offerings can influence the business model. Increased offerings include 
development of new and related products, product bundles, and the addition of 
product-related services. Enhanced relationships include operational linkages, 
optimal information sharing , more fully articulated legal and contractual 
obligations, and increased cooperation. Positioning is then reflected in the 
following figure : 
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Completeness of 
Offering 
Less Complete 
.. fore Complete 
Nature of Buyer -Seller 
Relationship 
Transactional Relational 
I II 
Basic Integrated 
Components Components 
III IV 
Basic Solution Integrated 
Solution 
Figure 2.0 - Increased Offerings (Pentinnen and Palmer, 2006) 
More complete offerings are bundled, and provide the capabilities to expand 
further on customer needs and wants. Relational , versus transactional , type 
affinities exhibit stronger linkages, more information exchange, stronger legal 
bonds, higher degrees of cooperation, and more innovation abilities for the seller. 
(Pentinnen and Palmer, 2006) 
Pentinnen and Palmer (2006) researched companies that made the 
transition to an Integrated Solution, and found that it could be achieved through 
moving from I to Ill to IV, or From I to II to IV. SKF, the worlds leading 
manufacturer of bearings, was able to increase its offerings through develop of a 
maintenance program for their customers. SKF then implemented stronger 
relationships through an enhancement of the resulting customized, business 
specific needs in bearing maintenance for customers. SKF therefore moved I, to 
Ill , to IV. PBM, a plastics company from Virginia, was able to customize products 
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through web-enhanced interaction with clients , moving from I to II. PBM didn't 
stop there, but used the new source of customer information to enable the rapid 
development of prototypes that fit customer needs, moving from II to IV. PBM 
and SKF both demonstrate the value of strengthening both offerings and 
relationships, and have turned declining businesses into leading performers in 
their prospective industries. 
Increases in value, service, and other offerings make it hard for substitute 
products to compete (Porter, 2008). Following Pentinnen and Palmer's (2006) 
analysis, TSI could establish increased offerings through recognition of customer 
needs and fine tuning of the new THz equipment, while information sharing and 
service agreements will provide value through relations. TSI could move from I, 
to II , to IV through the integration of customer key performance indicators (KPis) 
into its software. TSI could then move from II to IV through advancing the use of 
KPis to generate information on where process improvements could affect 
production at other parts of the process. TSI could move from I to II I by 
incorporating leasing, rental , or pay-for-performance type sales to cash strapped 
customers. The step from Ill to IV could then be facilitated with a customer 
company-wide plan, whereby Louisiana Pacific (LP), for instance, could be aided 
in capital planning with a customized purchase and pay-for-performance 
agreement that would allow LP to implement the THz product in all of its fourteen 
OSB plants in a relatively short amount of time, and without the upfront costs that 
would be incurred in a more traditional buyer-seller relationship. Final analysis 
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should reflect efforts to establish this type of increase in offerings to combat the 
threat of substitutes. 
This review suggests that the threat of substitute products and services is 
low. The threat can be further diminished through a market orientation that 
involves customer site visits, empathetic design, and research on customers' 
customers. The addition of value through integrated or increased offerings will 
also combat substitutes. 
The Bargaining Power of Customers 
The bargaining power of customers can be high or low, and is not fully 
mitigated by a strong market orientation or through value added activities. 
Customers tend to have more power when the products they purchase are 
undifferentiated between suppliers, customers earn low profits, products are 
purchased in high volumes, the product purchased does not affect the quality of 
the product produced, the buyer can integrate backward, or the product 
purchased does not save the purchasing company any money. Buyer selection 
thus becomes critical to a company's success. (Porter, 1979) 
Much of the traditional marketing literature on product diffusion rests on 
adoption theory. Customer segmentation, the primary tool for managing 
customers and products, is based on this type of diffusion in many cases. 
Adoption theory recognizes a diffusion process, and is the idea that customers 
will begin using new products at various stages of the products acceptance by 
other consumers due to their own psychological state (Bass et al. , 1990). It is 
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therefore necessary to peruse this literature surrounding the diffusion process to 
determine if it will be of any significant to the THz Solutions Ltd. marketing plan. 
Beal and Bohlen (1962) explored adoption of new products among the 
farming communities of America's mid-west. Beal and Bohlen's report pioneered 
the concept of the diffusion process, linking consumption to the mental stages of 
a consumer's readiness for adoption of the new product. The consumer passes 
through various psychological states prior to wholesale adoption ; awareness, 
interest, evaluation, trial and adoption. The famous "adoption curve" is then 
developed, whereby consumers are classified as Innovators, Early Adopters, 
Early Majority, Late Majority, or Non-Adopters. The curve grows slowly through 
time until it hits the Early Majority, and plateaus at the Late Majority. 
Early Adopters are visionaries and technology enthusiasts. Early Adopters 
are often portrayed as motivated by the idea of being a change agent in their 
peer group, lacking price sensitivity, and demanding of personalized solutions. 
The Early Majority are the pragmatists who are motivated by evolutionary change 
(as opposed to revolutionary change) to enhance productivity, and are averse to 
disruptive change. The Late Majority is demonstrated to be conservative, 
adopting new products only when price sensitive, bulletproof solutions are 
presented. Late Majorities often purchase based on the recommendation of 
trusted advisors, and often adopt just to stay even with the crowd. Laggards, 
Skeptics, or non-Adopters are the final category, wherein purchases are only 
made if the buyer considers all alternatives to be worse. (Rogers, 1962) 
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Frank M. Bass (1969) is the adoption theorist most often cited today. 
Bass, in his article "A New Product Growth for Model Consumer Durables", 
applies adoption theory with scientific rigor to eleven consumer products, 
including the then new and exciting colour television. Bass finds that the adoption 
curve proposed by Beal and Bohlen is verifiable. Mass media and word of mouth 
are recognized to be two of the primary drivers behind the adoption stages. Bass 
also suggests that it is possible to make long-range sales forecasts when the 
probability of purchase at any time is related linearly to the number of previous 
buyers. His contribution has therefore come to be known as the "Bass Model". 
An entire body of research has since developed from the Bass Model, as 
evidenced by marketing textbooks worldwide. Unfortunately, adoption theory 
does not apply when considering TSI 's situation. Mass media advertising is just 
not an option; complicated mathematical models based on customer 
segmentation to influence adoption , and guide advertising dollars, is beyond the 
scope of this initial marketing plan. TSI 's products are only of value to industrial 
users. The psychology of the consumer, it would seem, gives way to return on 
investment and the bottom line. It may be possible to segment companies on an 
adoption curve when TSI has more products available, and if a psychological 
profile can be established for each buying company based on their past behavior. 
At this point, five to ten years down the road, advertising dollars could definitely 
be allocated along an S-curve. 
TSI should still be well positioned to manage the bargaining power of 
customers, however. The product TSI produces is not available from any other 
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supplier, so is very differentiated. The THz product will not be purchased in high 
volumes, nor do manufacturing companies have the ability to integrate 
backwards due to high development costs and lack of profitability in the industry. 
The THz product will have a profound effect on the quality of the product 
produced, and will save the buyer significant sums of money. The state of the 
buyer's industry is the only problem. 
The catch is that forest industry is in a period of depression and the buying 
group is suffering from low profit and pressure to reduce costs. THz scanning 
equipment purchases will thereby form a significant portion of plant procurement 
budgets. The bargaining power of customers is high in such situations (Porter, 
2008). Pricing and segmentation, two main components of marketing, can aid 
significantly in combating this competitive force. An increase in customer 
switching costs once THz technology has been adopted can also affect the 
choices of buyers (Porter, 2008). 
Das Narayandas (2005) addresses the issue of customer bargaining 
power through establishment of a typology of benefits, and simple customer 
segmentation. Product attributes should be grouped into four categories: (1) 
tangible financial benefits, (2) nontangible financial benefits, (3) tangible 
nonfinancial benefits, and (4) nontangible nonfinancial benefits. Tangible financial 
benefits include the value proposition being offered, and the amount of money 
that a customer can expect to save I make by using a company's product. 
Nontangible financial benefits include such marketing instruments as pay-for-
performance contracts, guarantees, and penalty payments for products that 
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under-perform. Tangible nonfinancial benefits have value that is hard for a 
company to quantify, even if buyers perceive it. Quality, reputation, and 
innovation capability influence customer buying-decisions 1. Nontangible 
nonfinancial benefits are those that are best expressed in relationships, whereby 
a supplier may work on weekends or statutory holidays to provide services that 
cannot be performed during business hours, for instance. 
Benefits must be clearly defined, and then clearly communicated to 
customers, to combat the very low correlation between satisfaction and loyalty in 
business markets. Customers should be categorized according to their loyalty as 
Commodity Buyers, Underperformers, Partners, or Most Valuable Customers 
(MVC's- refer to Figure 3.0) : 
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Customers 
Commodity Buyers 
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U nderperformers 
Seller's Cost of Serving Customers 
Figure 3.0 - Customer Segmentation (Narayandas, 2005) 
1 "Nobody was ever fired for buying IBM, as the saying goes" (Narayandas, 2005: 4). 
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Commodity buyers wish only to purchase from suppliers who are able to provide 
the lowest price, as differentiation between products is low and substitution is 
high. Underperformers are those buyers who have high fixed costs and demand 
low prices, to the point where service and relationship building are not a factor in 
future sales. Underperformers can be useful temporarily to build reputation, but 
services should be cut in an effort to re-classify them as commodity buyers, 
allowing the supplier to focus relationship building energy on other companies. 
Partners are seen as those companies with whom a relationship is very strong, 
but where returns are low. This can happen when procurement departments 
manage the relationship with the supplier, but the buyer does not develop in-
house mechanisms that would reduce the need for the vendor's services. Close, 
long-term relationships can result, with the partner driving value-added activities. 
The most valuable customer, however, is a partner that embraces a mutually 
beneficial exclusive relationship with a vendor. The MVC may invest in the 
vendor's infrastructure to make the relationship stronger (such as joint efforts on 
internet orders, payments, and tracking that reduces costs for both parties) . 
MVC's often vouch for the credibility of the supplier, and pay premium prices for 
services provided. (Narayandas, 2005) 
TSI should have success in managing customers if a typology of benefits 
is established, and customers then prioritized according to their individual value. 
The potential for future profits resulting from selling to perceived most valuable 
customers, vs. commodity buyers, could mean the difference between success 
and failure. Establishing a typology of benefits enables TSI to tease out the 
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benefits that it can provide, and refine offerings to provide maximum value to the 
customer. Nontangible nonfinacial benefits should be a focus to influence MVC-
type interaction, and reciprocal relationships where future market needs can be 
addressed. Aligning interests with MVCs, where returns are highest and needs 
most clearly established, should allow TSI the advantage of endorsements when 
accessing new markets, ease of integration with other process components, and 
locations for the installation of, and constructive advice on, new prototype 
models. All of these points should be incorporated in TSI's marketing plan. 
Increased offerings, as proposed by Pentineen and Palmer (2006) and 
discussed in the previous section, also serve to lower the bargaining power of 
customers. Customer switching costs can be heightened through increased 
offerings such as the integration of customer key performance indicators. Any 
beneficial additions to products that make them more useful for clients make it 
harder for a current client to switch. 
To summarize, the bargaining power of customers is high. Establishment 
of a typology of benefits and customer segmentation will enable TSI to increase 
customer performance. Increased offerings to increase switching costs will make 
it hard for customers to go elsewhere for the services TSI provides them. 
Together, these key concepts will lessen the bargaining power of customers. 
Bargaining Power of Suppliers 
The Bargaining Power of Suppliers can affect a company's ability to 
maintain a profitable price point on their product. A supplier group is powerful if it 
is relatively concentrated , has the ability to enter the company's own market, the 
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buyer is not a major concern as a customer, or the product being sold is very 
unique. Powerful suppliers are then free to raise prices, set their own deadlines, 
and choose the buyers that make their own business most profitable. A company 
can strategically position itself with suppliers that have the least ability to have 
adverse influence. Standardized specifications for parts and collaboration with 
suppliers to improve coordination and eliminate unnecessary costs can help to 
combat this force. (Porter, 2008) 
TSI , unfortunately, is faced with severe limitations on their ability to 
bargain with suppliers. The main components of the THz system employed that 
make it more desirable over other systems available are the femto-second laser 
and accompanying switch. This is the part of the system that makes it the only 
type in existence that can perform at speeds necessary for most manufacturing 
applications. The system was designed and built by Picometrix LLC. Sister 
machines exist in laboratories at Skandia National Laboratories, The US 
Department of Homeland Security, NASA, and other research oriented 
institutions (Picometrix, 2008). TSI has already suffered from missed supplier 
deadlines, as Picometrix is well aware that the product is very unique and 
available from only one source. TSI is not a major concern as a customer. There 
is also a slim chance that Picometrix would actually reverse engineer TSI's final 
product and enter the wood products market or similar markets. This force, the 
bargaining power of suppliers, must therefore be addressed. 
Spekman and Carraway (2005) discuss how a firm may be able to 
overcome barriers to collaboration with trading partners. A buyer should not be 
25 
portrayed as an organization that must be persuaded to buy, but instead, through 
relationship marketing, as a partner where trust and commitment circumscribe 
the relationship by shaping the parties' interactions over time. Relationship 
marketing works forward with customers and backwards with suppliers. 
Facilitating capabilities include a mindset that acknowledges that tensions exist in 
relationships, and is open to creating a relationship where learning is valued and 
partners openly share information. Procurement processes, interpersonal skill-
sets, and external linkages in information technology that are focused on 
collaboration are considered facilitating capabilities. Key drivers include system-
wide thinking where decentralization, participation, and transparency of 
information are used as revised performance metrics that reflect gains in 
business processes and learning to gauge success in addition to just financial 
metrics. Fundamental enablers are trust and customer focus, which are both 
necessary in a collaborative environment to eliminate a regression to short-term 
thinking and propel the model forward. 
Final analysis should recognize the value of trust (Spekman and 
Carraway, 2005). TSI must develop trust with Picometrix to influence its 
willingness to provide adequate service, and to eventually bring down the cost of 
a THz system. TSI has access to a large informal group of Canadian THz 
researchers. TSI would therefore do well to research other sources of component 
pieces for their own system design, and share these gains with Picometrix to help 
bring down their own production costs. It is a foregone conclusion that TSI will 
one day be able to manufacture its own THz product, and hence will not rely on 
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Picometrix so heavily. TSI may still wish to purchase system components from 
Picometrix, however, if this can be done cost-effectively. Collaboration with 
Picometrix, based on trust, could allow this supplier to continually re-engineer 
more cost-effective solutions for TSI. This would allow TSI to take advantage of 
Picometrix's economy of scale, increasing the speed of R&D while lessening the 
cost, and without messy disputes surrounding proprietary knowledge. Legal 
agreements, as advocated by Pettinenen and Palmer (2006) , could be based on 
product specific knowledge, and I or non-competition agreements, which may 
influence the supplier relationship. Mutual beneficence, based on trust and 
candor, could result. 
In summary, the bargaining power of customers is high. Trust and 
collaboration enable a firm to manage this bargaining power of suppliers. 
Analysis should reflect efforts to establish trust and to collaborate with suppliers. 
Rivalry Among Firms 
Rivalry among firms is the interaction between all of the forces in the 
market place. Porter cautions that operational effectiveness and managerial tools 
do not constitute strategy. Operational effectiveness is performing business 
activities better than rivals , whereas strategy is performing different activities than 
rivals. Competitive strategy "means deliberately choosing a different set of 
activities to deliver unique value" (Porter, 1996: 64). Entrepreneurial edge results 
from three distinct sources of positioning. Variety based positioning results when 
a company can offer a broad set of products based on customer choice (rather 
than segmentation). Variety based positioning only serves a subset of a 
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customer's needs. Needs-based positioning fulfills all of a clients needs; tailoring 
a set of activities to a specific segment of customers. Access-based positioning is 
when a company positions itself to target customer segments that are only 
accessible with exclusive activities. (Porter 1996) 
TSI seems well positioned to create competitive advantage through 
needs-based positioning. The manufacturers of engineered wood products have 
a strong need to be able to increase profit margins while product sales are in 
temporary, though lengthy, stagnation. TSI 's ability to satisfy this need is an 
entrepreneurial edge, and can be maintained as an advantage through strong, 
pre-existing barriers to entry. 
Porter cautions, however, that while an emerging industry's rapid growth 
can produce substantial profits, these profits are only temporary, and that 
imitation and convergence will erode profitability just as fast it has appeared 
(1996). The drive for growth leads companies into developing products that 
satisfy every product area. Companies should instead focus on fit , separate 
business units, and a unique competitive position for each (Porter, 1996). TSI, for 
instance, should continue to recognize the changing landscape of THz parts and 
equipment, and attempt to set-up new business units to enter emerging markets 
as the technology becomes available and new R&D becomes affordable. These 
types of considerations are extremely important when jockeying for position 
among the forces that affect strategy. 
TSI will also be competing with slim resources. TSI 's innovative capacity and 
the speed with which new products can be brought to market are crucial, and can 
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be considered key organizational capabilities. TSI's technological resource is rare 
and unique enough to stall imitation ; the technology is scarce enough that 
customers cannot go out and buy it. The ensuing period that should be free from 
competition can be used to build value over time and integrate forwards and 
backwards. TSI 's capability to bring new innovations to market will be a 
measurement of their ability to maintain this advantage. Capabilities such as 
these should be thought of as a distinctive competence that needs to be 
sustained ; capabilities are embedded in a company's routines, processes, and 
culture (Collis and Montgomery, 2008). 
Competitive advantage can result when there is simple consistency between 
a company's activities, culture and overall strategy. Fit creates incentives to 
improve operational effectiveness; all of a firm's activities must be organized 
around cost reduction or differentiation creation (Porter, 1996). It is always much 
harder for a rival to match an array of activities, and advantage is sustained by 
systems of activities rather than individual activities. Consistency forces rivals to 
try and match a whole system. Management must guide a continual search "for 
ways to reinforce and extend the company's position. The strategic agenda 
demands discipline and continuity; its enemies are distraction and compromise" 
(Porter: 1996, 78). 
TSI can address the need for fit while jockeying for position through sound 
strategies that encourage collaboration with customers and suppliers, as 
mentioned above, but also with network hubs. Chakravarti (2004) explains that 
markets crave equilibrium, and are therefore fundamentally opposed to change. 
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Hostility also becomes stronger where innovation is involved, because most 
markets are networked, and new products can only effectively infiltrate the 
network if all members of the network are likely to switch. A network is the 
outcome of aims and deliberations of a group of companies acting, however 
unconsciously, in the same interests. Networks are evidenced when goods and 
services provided by natural gas companies, equipment suppliers and labour 
contractors are necessary, independent of each other, to install a gas furnace in 
your home, for instance. More markets today are turning into networks than in 
previous decades due to improved communications facilitated by the Internet, 
and partly because of increased reliance on more global markets for products, 
capital, and labour. When a new product's adoption by some players depends on 
the rest following suit, there has to be a system wide switching before the 
network becomes the innovations proponent (Chakravarti , 2004). 
Market equilibrium and network externalities of effects are key concepts 
that will affect TSI's ability to position itself effectively. Equilibrium is a network's 
current status quo. Strategies can only be formulated when considering the 
strategies that other players will employ. A new status quo can only result when 
enough network participants choose the new innovation over the old status quo. 
Network externalities of effects are the economies of scale that arise in every 
network. Products with large networks are easier to use. The value of a product 
thus rises with the size of the network. This concept should focus a company's 
attention on the network around their products rather than on the product's 
features or uses. Network hubs are the interconnections between market players 
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that cluster around just a few. Google and Yahoo are good examples, as are 
railroad centers like Chicago, Atlanta, and Denver (Chakravarti , 2004). 
TSI can re-invent equilibrium in their market through complementing the 
existing power players and through the offering of coordinated switching 
incentives. It is possible to anticipate when the network forces will return to 
equilibrium, despite the wide array of responses and counter-responses that may 
seem inevitable. To complement power players means to ally with the network 
hubs to gain access to participants in a market, and encourage them to change 
behaviors that support the target endgame. Coordinated switching incentives 
means that the innovator must methodically convince customers that their 
product represents a new best practice, and that other players are switching. If 
the power players have been complemented, the network externalities of effects 
will be unaffected (Chakravarti , 2004). TSI equipment must therefore be 
integrated with existing PLC systems and process designs, which are related to 
press-times, supplied by the networks power players. 
Chakravarti (2004) uses Adobe Acrobat as a very good example of how 
these goals can be accomplished. Adobe was able to reason back from the 
endgame, anticipating wide spread need for PDF software in offices hoping to 
eliminate paper and facilitate ease in spreading information. They complemented 
the power players, namely Microsoft, by ensuring Acrobat and Acrobat Reader 
were compatible with all Office products. Their coordinated switching incentive 
was that Acrobat Reader was offered free to whoever saw a use for it, and made 
Office software that much more valuable to end users. Acrobat preserved 
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flexibility through pricing elasticity that has remained complementary to the 
network hubs and continues to add value (for Microsoft and Macintosh). 
There are two manufacturers of the press system used in OSB and other 
types of engineered wood products. Both have integrated backwards in the 
supply chain , and now own the companies that make the formers, chemicals, and 
most of the measurement equipment that is available in the OSB industry today 
(Spelter et al. , 2006). If TSI can demonstrate the value of their product in 
improving profits for these network hubs, TSI will be demonstrating how its 
product increases the ability of each to make new sales of their own. Similar to 
the Adobe Acrobat example, the power players will appreciate lSI's contributions 
and aid its incorporation into new market equilibrium. 
To summarize, TSI is well poised to create advantage in the rivalry among 
firms. Competitive advantage can be derived through fit among a business' 
activities, and by development of core capabilities. TSI must concentrate on 
forging this fit , such as aligning sales and R&D to benefit each other. Capabilities, 
such as innovative capacity, must be clear drivers of future success. A simple 
recognition of network hubs, and efforts to complement power players, will also 
contribute to advantage in the rivalry among firms. 
Summary 
There is an abundance of marketing literature that supports the concepts 
presented by Porter's five forces that shape strategy. Prescriptive techniques to 
deal with each force have been drawn from this literature. This has not been an 
exhaustive examination of all applicable literature, but a review of those elements 
32 
that might be useful in developing a strategic plan for TSI. The threat of new 
entrants and threat of substitute products have been demonstrated to be low, yet 
the bargaining power of suppliers and customers appears to be high. TSI seems 
to be advantaged in the rivalry among firms, due to the apparent opportunity to 
create competitive advantage through fit , and by honing its capabilities as a first 
mover with R&D expertise. The application of these concepts will be explored in 
the following analysis, where TSI 's future as a premier process control consultant 
for non-metallic, dry substances is mapped. 
ANALYSIS 
The literature reviewed provides a sound basis for a strategic marketing 
plan for Terahertz Solutions Inc. , where concepts taken from the marketing 
literature are used to support strategic objectives. The marketing plan will 
proceed through an examination of how TSI can address each of the five forces 
that shape strategy, with particular attention to the jockeying for position and 
creation of strategic advantage. The strategic marketing plan will also address 
the traditional marketing pillars of product, promotion, placement, and pricing 
throughout, framed in the straightforward backdrop of the five forces, and 
accompanied by a marketing forecast that includes selling costs and product 
offerings. 
33 
Industry Structure 
The forest products industry is widely integrated, with many forestry 
companies producing several types of wood products. The processes involved in 
making oriented strand board (OSB) differ very little from processes used to 
make particleboard, fiberboard, oriented strand lumber, and parallel strand 
lumber (Haygreen and Bowyer, 1996). Dimensional lumber manufacturing is the 
backbone of the industry, with competition arising for wood waste that is used to 
make wood pellets, heat plants and provides the base material for pulp and 
paper, fiberboard, and particle board. Plywood and other laminates are made 
from veneers, which are peeled from whole logs, but also go through a heating 
and pressing process using similar adhesives to other engineered wood products 
(Haygreen and Bowyer, 1996). 
It is important to recognize that competitors in the various wood product 
industries are inter-connected. An examination of the players in the OSB 
industry, by default, is also an examination of the equipment manufacturers and 
production companies in each of the other engineered wood product industries. 
Dimensional lumber is somewhat separate from engineered wood products in 
that technology is based around a different set of network hubs; the companies 
that provide improvements to existing production equipment designs and supply 
the majority of equipment. The companies that produce the actual wood products 
vary little between the traditional dimensional lumber and various engineered 
wood product industries. (Haygreen and Bowyer, 1996) 
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OSB, and its thicker cousin OSL (oriented strand lumber}, is one of the 
most widely used engineered wood products. Fiber strands are laid directionally 
on a forming mat, with face and core layers facing perpendicular to each other. 
Resins and wax are added to the flake during pressing with heat and pressure to 
form the OSB product. OSB production originated in North America, and has 
since spread to Europe, Asia, and South America (Haygreen and Bowyer, 1996). 
OSB and other engineered wood products are valued for their versatility and 
MSR (machine strength rating), which is much higher when compared to 
dimensional lumber and laminates (plywood and laminated veneer lumber) 
(Strategis, 2008). Greater strength and flexibility result from the orientation of the 
flake. In fact, the American Panel Association grading system compares OSB 
very favorably to Plywood. OSB weighs less at the same strength rating. Use of 
OSB as a building product is still likely trending upwards in the long term, and 
current setbacks, while serious, are temporary (Strategis, 2008). 
There are about 65 OSB plants in North America producing 24,000,000 
cubic meters of OSB annually (Wood Based Panels International, 2003). This 
figure is likely lower for 2008, due to rotating shut downs and temporary closures 
while manufacturers wait for the American housing market to recover. The OSB 
industry is concentrated because the high capital costs required for entry deter 
growth outside of well-capitalized forestry firms. 15 firms own 1 or more North 
American OSB mill, yet only 6 companies own 78% of total capacity (Spelter et 
al. 2006). The plants with the highest output per employee in North America are 
in BC and Alberta (Spelter et al., 2006). This results in a geographic advantage 
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for TSI , as it is headquartered in Prince George, BC, and is therefore in close 
proximity to the most automated OSB plants. 
New OSB plants built in 2005 and 2006 have added to North American 
capacity, resulting in excess capacity during the current general economic slow 
down. While overall North American OSB capacity has increased due to the 
development of new plants, it has also increased due to incremental 
improvements in processing technology. The "occurrence of this is best 
understood if we picture an OSB plant as a series of linked process centers, any 
of which can act as the overall bottleneck. However, in general plants are 
designed around their presses whose capabilities are the primary indicators of 
plant capacities" (Spelter et al. , 2006: 2). One option that mills have is to retrofit 
with a press capable of making thicker panels to produce oriented strand lumber. 
At least three mills have gone this route (Spelter et al. , 2006). This is an 
acceptable alternative for TSI , as THz technology is equally beneficial to the 
production of OSL. 
OSB production equipment is supplied by a variety of companies. The 
more specific pieces of machinery, like presses and materials dryers, are 
supplied by only a few. The leaders in this group are the Siempelkamp Group 
and Diffenbacher GmbH. Both Siempelkamp and Dieffenbacher are private 
companies with a presence in Asia, Europe and South America, in addition to 
North America. The Diefffenbacher group includes Pallman, Grecon and Schenk. 
Pallman makes material dryers, Grecon makes measurement systems and PLC 
controls, and Schenk makes the formers that actually lay down the strand. The 
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Siempelkamp group includes CMC Texpan for formers, Buettner for material 
dryers, and IMAL for waxes and resins. The supply side of the industry has 
clearly grown around the companies that can supply the presses (Spelter et al. , 
2006). 
The Value Proposition 
Terahertz Solutions Inc. is the only company in the world known to be 
developing THz technology to improve manufacturing profitability in the forest 
industry. TSI currently has one full time engineer, one part time programmer, one 
full time business manager, and three part time business developers (unpaid) 
that compose the equivalent of an advisory board. DeiTech Manufacturing Inc., a 
local manufacturing company, and the University of Northern British Columbia 
provide other human and financial resources. Prototype development is well 
under way, and an alpha test unit will be installed at an area OSB plant in the 
spring of 2009. 
The prototype will measure the density and orientation of wood flakes on 
an OSB mat. THz technology can perform this function much more accurately 
than current technologies, which include x-rays, ultrasound, and mechanical 
thickness gauges. Operators must currently over-compensate for variability, 
which results in an extra 1.5 lbs plus in density per square meter of raw material 
applied per mat. TSI 's marketing research shows that precise measurement of 
density and orientation can reduce the costs of raw material (wax, resin and 
wood flake) by upwards of $1.2 million per single plant. The strength of the 
product (as with particleboard and fiberboard) is directly related to its density. In 
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OSB, particleboard, and some other wood products, strength is also a direct 
product of the orientation of the wood flakes in various layers in a single board 
(Haygreen and Bowyer, 1996). THz is the only technology that can measure the 
fiber structure, and therefore the orientation, of the flake. 
The prototype consists of dual THz emitter heads. These are roughly the 
size and shape of an everyday blow dryer. The heads are connected via fiber 
optic cable to the THz source, which is housed in a robust steel box about the 
size of a briefcase. The source consists of various electronic apparatuses, a 
femto-second laser, a switch, and high-speed delay line. The heads will be 
suspended on a steel frame above an OSB forming line and emit waves 
downwards through the raw material. Two THz detectors will be placed 
underneath the forming line to receive the waves. Information will be processed 
by a standard type server, and relayed to a facility's control room for display on a 
monitor. Specific software is under development to process this information and 
create the dashboard for operators to interpret it. 
Market research was conducted in the summer of 2008 to identify a value 
proposition for which a prototype could be developed. Seven value propositions 
were uncovered where THz could have an immediate impact on manufacturing 
efficiency; the first of which is the application for OSB, fiberboard, and 
particleboard where density and orientation are key measurements in the 
process. The other six value propositions resulting from UNBC's market research 
study can be summarized as follows: 
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• Log Profiling. Current scanning technology only allows operators to 
optimize logs based on their outer dimensions. Profiling with terahertz 
could penetrate logs, to a certain point, and allow for optimization 
according to recovery and grade. It is estimated that log profiling could 
improve recovery by upwards of 20%. There are over 12,000 sawmills 
in North America, all of whom are potential customers for this 
application. (A&D Integrations, 2008) 
• Density Measurement. This is key in ensuring the quality, grading 
specifications, and the general reliability of engineered products such 
as PSL (parallel strand lumber) and OSL. Both of these products use 
x-ray scanning technology to perform this function with moderate 
success. Similar benefits should be apparent as demonstrated in 
OSB, though the overall market size is only about the same. (A&D 
Integrations, 2008) 
• Species Differentiation for product premium. This will allow sawmills to 
separate species during the production process, and therefore achieve 
a premium on the sale of specific types of lumber. This application is 
limited to mills that process various species under different grade 
stamps, with the target market base estimated at 25% of the total 
sawmills in North America. (A&D Integrations, 2008) 
• Species Differentiation for kiln drying time. THz can help mills to 
separate species that take longer to dry, or need to dry at different 
temperatures than a sawmill 's main product. Again , this is limited to 
39 
mills who process different species, though would be of tremendous 
benefit to mills that process Subalpine Fir due to the long period of 
drying required, under the grade stamp SPF (Spruce, Pine, Fir), with 
the total market estimated at about 1 ,000 plants. (A&D Integrations, 
2008) 
• Moisture Content Measurement. Current measurements of above 40% 
are conducted with infrared technology, and below 25% with 
microwave technology. Because THz occupies the space between 
infrared and microwave on the electromagnetic spectrum, it stands to 
reason that THz can accurately measure moisture content between 
25% and 40%. Optimal moisture content for burning biomass to create 
heat or energy is 30 to 35%. This represents substantial savings for 
mills that are now burning a percentage of their wood waste. Inefficient 
burning either uses too much fuel, or does not supply enough heat 
(requiring the use natural gas or other more expensive fuel sources). 
The total market size for this type of application is equal to the total 
amount of various wood product production facilities in North America. 
(A&D Integrations, 2008) 
• Lumber Grading. THz can complete all of the measurements 
performed by current grading equipment, and can incorporate several 
new components. THz would be able to pick up cracks that are too 
small to be detected by the current equipment, as well as blue stain 
(produced from infection by the mountain pine beetle) and internal rot, 
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which are not currently detected with any degree of accuracy. (A&D 
Integrations, 2008) 
The prototype has been developed for the OSB application primarily 
because it involves both density and orientation measurements. It is anticipated 
that this will give TSI a head-start in developing other applications due to the 
requirement to examine fiber structure. This OSB application is therefore the 
most transferable to other industries, and encompasses the basic skills needed 
for development of each of the other value propositions in the wood products 
industry. 
The savings incurred by an OSB plant through the introduction of THz 
measurement will be significant. In order of importance "wood, adhesives, labor, 
energy, and wax constitute the main direct OSB manufacturing costs" (Spelter et 
al. 2006: 6). The amount of wax and adhesives used correlate directly to the 
amount of wood used. A 1.5% reduction in the density of material on the OSB 
forming line equates to a minimum savings in material cost of $1 .2 million, based 
on the production of 40 million square meters, or the industry average, of finished 
product per year {A&D Integrations, 2008). 
All indications are that the prototype will work. The prototype will likely be 
in use for three to six months to fine-tune it to exact customer specifications. It is 
anticipated that the pilot plant will want to purchase the product prior to the end of 
the test phase. TSI has little in the way of resources, but a product that is sure to 
command a lot of interest from all of the major forest product firms. These 
Terahertz scanning units for OSB are expected to sell for about $600,000. This is 
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based on the need to sell to plants suffering through an extreme market 
downturn, and is based on the estimated ROI (return on investment) of 6 months. 
Despite being new and unproven, this estimated ROI will make THz OSB 
scanning devices too good a deal for mills too pass up, even when capital 
budgets are limited. 
TSI has the current capacity to produce three units per year. The first 
prototype unit will cost roughly $820,000 to produce, and an additional $50,000 
of manufacturing overhead costs. Subsequent units will benefit from this initial 
R&D and the production equipment included in the cost, and are expected to fall 
to roughly $400,000 in materials and engineering costs (most of which is tied into 
the purchase of the Terahertz source). Future manufacturing overhead can be 
estimated at 7% of sales costs, based on the percentage incurred for the 
production of the first unit. TSI has not endured any sales or administrative costs 
to date. An estimate of current and forecast unit costs for the OSB product is 
attached as Appendix A. 
The initial forecast model (Appendix B - as opposed to the strategic 
forecast model) is based on the sale of three units per year for five years, with 
subsequent incremental decreases in manufacturing costs estimated at 2% per 
year due to improvements in efficiency and learning effects. Only one unit can be 
sold in 2009, due to the prototype phase that is expected to complete in early fall. 
Only two units are sold in 2010 because nobody will know who TSI is and what 
product they have. Three units are assumed to be the maximum production 
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ability of the company that will have the same three people employed in 2013 as 
today. 
Profitability in the absence of a strong marketing plan will therefore be 
somewhere in the neighborhood of about 5% over five years, assuming 
administrative costs can be kept to 5% of sales. Operational and manufacturing 
concerns are the primary driver toward profitability in the current plan, 
demonstrating the inability to allocate scarce resources to sales and marketing 
activities. Current resources, including one engineer, one programmer, and one 
business manager, should be able to orchestrate some sales flow in addition to 
incremental improvements in product design, however. This will largely depend 
on word-of-mouth , and a simple website. Word of mouth is key, because only 
plants with similar requirements and proximity to the pilot facility will take the 
initiative to become informed, due to the lack of strong sales staff to get the word 
out. Website development and maintenance make up the total selling expenses 
throughout the forecast (Appendix B). 
The following analysis will explore the implementation of a strategic 
marketing plan, based on solutions found in the marketing literature to positively 
affect Porter's five forces, and demonstrate how a much brighter future can be 
projected for TSI. 
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Affecting The Threat of New Entrants 
As discussed in the literature review, the threat of new entrants is low. TSI 
must be able to take advantage of the rapid improvement associated with 
disruptive innovations to stay competitive, however, and elevate fixed costs to 
deter new competition. 
Elevate Fixed Costs 
TSI is likely very insulated from the threat of new entrants due to its rare 
and progressive technology that is all but completely unavailable outside of 
university research labs. TSI , as suggested in the literature, must be leery of new 
entrants that are also using THz technology and possess the potential to apply it 
to materials characterization. Wood product manufacturing itself is unattractive to 
new entrants due to the low returns earned by wood product producers, but this 
might not always be the case, especially when the costs of producing a THz 
emission and detection system go through significant cost reductions. 
TSI can keep investing in R&D as a means to deter new entrants. It is 
hard to match incumbent fixed costs in R&D for new entrants (Porter, 1996). In 
the accompanying forecast, R&D expenditures amount to about 25% of sales. 
This is a large and perpetually growing fixed cost that is beneficial to product 
development and deters competition. 
Exploit Rapid Improvement 
As a disruptive innovation, THz technology should go through a rapid 
period of improvement that will result in various products of commercial quality 
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(Christensen and Bower, 2000). TSI must be able to ride this wave, and improve 
at the same pace as products employing other THz type applications. These 
applications are led by security, in which THz radiation is used to see through 
fabrics , and pharmaceuticals, in which THz radiation is employed to aid in various 
measurements associated with chemical combinations. TSI must be poised to 
take advantage of developments in the diffusion of THz technology in order to 
ride the wave and maintain a first mover advantage. 
TSI must therefore dedicate the resources necessary to attend 
conferences and photonics-based trade shows, and maintain membership in the 
T erahertz Research Network. The T erahertz Research Network has a yearly 
annual general meeting where papers are presented by various academics and 
industry researchers (The Terahertz Network, 2008). Canada does not have its 
own research network. TSI could make significant inroads with academics in the 
field by providing minimal sponsorship to the development of this type of network. 
There is currently a one-day meeting as part of the Photonics North trade show 
event each spring. Meeting costs could be supplemented, and the loose group of 
academics more formalized , with minimal contribution as this is the direction in 
which they are already heading. 
TSI must also maintain relationships with the Advanced Laser Light Center 
(ALLC), and Canada's National Research Council. The Advanced Laser Light 
Center in Montreal possesses a state of the art THz system. The ALLC provides 
support for Canadian researchers by investing in expensive state of the art 
equipment available for communal research by university professors and 
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students, and knowledgeable staff to help with research problems. This is 
research equipment that would normally be outside the scope of a university's 
procurement budget. The National Research Council provides research 
assistance to influence the success of Canadian companies in bringing 
innovation to market, both financially and as literal library research by a team of 
academics in Eastern Canada with access to peer reviewed papers, academic 
journals, research results from Canadian institutions, and other sources of 
scientific information that can aid the Canadian economy by facilitating 
information. Both agencies are government funded , and strong reciprocal 
relationships will certainly provide advantage to TSI in choosing the directions of 
future R&D and in minimizing these R&D costs. 
TSI 's relationship with UNBC also cannot be understated. TSI's main 
principal , Dr. Matthew Reid, is a professor at UNBC, and one of Canada's 
foremost THz researchers. Graduate students in the physics department at 
UNBC have access to cutting edge THz technology for academic research, 
providing a possible future source of new ideas. TSI could potentially offer a 
small scholarship to grad students who are studying the reaction of THz radiation 
to various materials and substances. A scholarship that covers printing, copying , 
and supply costs is likely sufficient to continue this relationship. Other 
scholarships of this nature are worth about $1 ,500 per student per annum. This 
scholarship should be intended to recognize the contribution of the student to the 
wider research on THz (though probably should not be of such a high amount 
that it may influence a student's choice of research topic). 
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The total cost of keeping up with the scope of terahertz research in North 
America is therefore about $30,000 per annum. This includes $5,000 per year to 
attend Photonics North and Photonics West conferences, $2,500 to attend the 
THz Network annual general meeting, $7,500 per year to visit academics at other 
university institutions, $3,500 in sponsorship for a Canadian THz network, $1 ,500 
in scholarship money for UNBC students, and $10,000 per year to visit with and 
maintain relationships with Canada's National Research Council and the 
Advanced Laser light Center in Montreal. It is not anticipated that this cost will 
change dramatically from year to year. 
The threat of new entrants can also be mitigated through simple consulting 
work with other known industry players. TSI has already been approached by 
companies outside of the forest industry. These companies include the 
Honeywell Corporation and Boeing. Collaboration with other industrial THz 
researchers could eventually provide more insight and value than with 
institutional researchers. TSI should budget time and travel to maintain 
relationships with researchers at corporations with similar goals. As Honeywell is 
looking at the strength and uniformity of paper as it leaves a press, this is an 
obvious choice. It is anticipated that that the cost of maintaining relationships 
such as these will be relative to the amount of companies in the industry, and will 
grow by 20% per annum. The initial budget number should be about $5,000 to 
cover at least two trips and employee time. Similar consulting revenues will 
counter this expense where billable research is conducted by TSI staff. This is 
assumed to result in a zero net gain or loss (Appendix D) . 
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To summarize, TSI can combat the threat of new entrants by recognizing 
its existence as a potentially disruptive innovation, and dedicating the necessary 
resources so that rapid technological improvements, that typically follow initial 
commercialization of disruptive technologies, are exploited. R&D costs 
associated with developing new THz technologies as associated with incremental 
and widespread improvements to sources, emission, and detection are harder to 
estimate. The full implications surrounding future R&D will be discussed in later 
sections of this paper. The TSI product is rare, and would cost a competitor 
significant resources in R&D to reproduce. Through strict attention to the matters 
above, TSI can hold their position as the first mover in the materials 
characterization market, and create a significant barrier to entry through 
continually lowering the cost of production and continually spending on R&D to 
increase the cost of competition , while simultaneously improving the system for 
end users. 
Affecting the Threat of Substitute Products or Services 
The threat of substitute products, as noted in the literature review, is low. TSI 
can still guard against this threat through developing a market orientation, 
including site visits, empathetic design, research on customers' customers and 
the research on and contacting of potential clients. TSI can also lessen the threat 
of substitutes through increased offerings that raise the value of its product. 
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Develop Market Orientation 
The threat of substitute products can be countered best by development of a 
market orientation (Slater and Mohr, 2006). A market orientation is necessary to 
prevent marketing myopia, and to fuel new R&D. TSI must handle all customer 
relationships itself, not using a wholesaler or mass marketing techniques. TSI 
should have a minimum of one sales person , or relationship manager, for every 
ten (approximately) products sold, to ensure adequate time is spent in developing 
relationships and on integration. New products should be developed, and old 
products constantly tweaked, to provide solutions for the customer. The company 
must be in tune with its market, and not pursuing new R&D just for the sake of 
research. 
Conduct Customer Site Visits 
Customer site visits will aid in keeping the focus on the customer (Slater & 
Mohr, 2006). Regular, planned visits will allow TSI to ensure each unit is working 
to maximum efficiency, and schedule maintenance if needed. TSI staff should 
make all efforts to communicate well with the customer, and is certain to uncover 
unexpected insight that may lead to new product development or a massaging of 
current equipment through face-to-face communication. A minimum of two visits 
per year per operating unit is probably enough to ensure effective communication 
is happening. Site visits are so key to future sales that the budget figure for these 
visits is booked as equal to 1 0% of sales. 
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Research Customers' Customers 
Research on TSI 's customers' customers can help TSI to provide tailor 
made manufacturing solutions (Slater and Mohr, 2006). "J-Grade" has become a 
common term in the Canadian forest industry, for instance. Japanese grading 
standards are much higher than Canadian standards (Logging and Sawmilling 
Journal, 1998). Close research on these standards would help TSI to develop the 
initial OSB product to the lightest weight possible to meet manufactured strength 
ratings that match the Japanese standard. The prototype measures the average 
density and average orientation through scanning of flakes as formers lay them 
down. The strength of the board comes from the orientation of the flake, and a 
foolproof measurement tool to identify orientation will save considerable freight 
costs due to the reduction in weight on overseas shipments (in addition to 
material cost savings). The ability to pick and choose between Canadian 
(lightest) and Japanese (lighter than present) settings would be of substantial 
benefit to a mill that sells a large percentage of product in Japanese markets. TSI 
should therefore dedicate at least some minimal effort to researching the end 
users of the product produced at plants targeted. The minimal cost to conduct 
this type of research will be assumed to be equal to 1% of total sales, growing 
with TSI 's ability to finance this research. 
Contact New Clients 
New clients can be contacted in person by sales staff. Empathetic design 
will ensure new customers are continually provided with solutions that fit their 
own specific facility. Empathetic design can only result from customer visits, and 
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a close relationship where TSI is able to anticipate customer problems and 
concerns. Empathetic design means that TSI must understand a customer's pain 
in their manufacturing process and modify the product to take care of it (Slater 
and Mohr, 2006). Units designed to cure a customer's pain will likely sell 
themselves. Due to the product's uniqueness, and inherent abilities that make it 
more effective than other scanning devices, it can be assumed that sales people 
will have success as long as the product is designed to cure ills in the 
manufacturing process. New customer contacts are budgeted at 5% of sales. As 
with all other figures budgeted as percentage of sales, the dollars available for 
contacting new customers will perpetually increase. 
Add Value 
Value added activity to combat the threat of substitutes includes the 
bundling of products and services (Pentinnen and Palmer, 2006). It is anticipated 
that there will be bundled sales to the major forest products companies when 
more than one product is available. This is represented as a 2.5% discount 
against net sales in the marketing budget from 2012 onwards (Appendix D). 
When Ainsworth wants to purchase moisture measurement equipment for their 
biomass heating system at an OSB plant that is considering an upgrade to THz 
technology, and wants to work key performance indicators into both machines, 
the added benefit may sway their decision. 
A market orientation demonstrated through customer site visits, 
empathetic design, and research on customer's customers will improve TSI's 
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abilities to reduce the threat of substitute products. TSI must be committed to 
maintaining a customer focus through the development of a market orientation. 
This will include customer site visits leading to close relationships and empathetic 
design, research on customers' customers, and contacting of potential clients. 
Sales persons will be required to perform each of these three roles. Each is 
budgeted as a separate line item in Appendix D. Value added activities will also 
support his endeavor, and are also represented in the forecast. 
Affecting The Bargaining Power of Customers 
The bargaining power of TSI's customers is high. Customer bargaining 
power can be countered by establishing a typology of benefits to promote loyalty, 
customer segmentation to increase returns, and increased offerings that raise 
switching costs, as argued in the literature review. 
Increase Offerings 
Customer switching costs can probably be affected with software 
development linked to key performance indicators (KPis) and programmed to 
become part of a plant's existing programmable logic controls (PLCs). TSI should 
identify each client 's KPis that are measurable through the use of TSI's products, 
and build these into their software. This software must then be linked to the 
master control program, so that the customer has real time access to their 
process flow data. This type of integration could elevate switching costs, as 
customers wanting to switch to another vendor would have to wait for that vendor 
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to develop similar software capabilities. This type of incremental improvement is 
budgeted in appendix C, and is estimated at 1% of sales. 
Raising switching costs through software integration has an added side 
benefit, as new entrants will have trouble dealing with TSI 's causal ambiguity as 
a result. If successful in adding customer KPI's and integrating with control 
systems, TSI's value will not be absolutely clear to outsiders. Is the value in the 
software? In the scanning technology? In the measurement of substance? Or the 
measurement of performance? Is it succeeding because it measures density? Or 
orientation? Causal ambiguity is a source of strategic advantage, and raises the 
cost of competing (Kim and Mauborgne, 2008) . 
Value added activities further reduce the bargaining power of customers 
by raising switching costs (Porter, 1996). TSI should therefore perform all service 
work for customers at cost. Minor improvements can be made from the site visit 
budget, adding value to TSI 's product as upgrades become available. Other 
service, outside of warranty, should be billed out at cost to demonstrate the value 
TSI brings to its relationships. TSI must recognize that profits come from its 
superior product, not through gouging its most valuable customers with 
expensive service contracts. Service costs are left off of the budget altogether, as 
revenues will balance the costs. 
TSI could also attempt to make trade offs between purchase price and 
collaboration on market research. The sale price of a THz unit, compared to the 
cost of producing one unit, initially leaves about $158,000 of profit (Appendix D, 
line 6) . This could turn into a significant investment towards R&D costs, where a 
53 
forest products producer commits the necessary resources to providing ongoing 
production figures and information on plant facilities and industry standards to 
speed the development of one of TSI 's other six value propositions. Again , this is 
a possible scenario but is not figured into the budgets in Appendix B, C and D 
due to its impossibility to predict. It is also worth noting that of all the forest 
companies that operate in the production of various wood products, only US giant 
Weyerhaeuser seems to have a dedicated R&D division as evidenced on their 
company website (Weyerhaueser, 2008). 
Establish a Typology of Benefits 
TSI 's most obvious tangible financial benefit is an incredible six-month 
return on investment. The sale price of $600,000 per unit is roughly half of the 
minimal savings an OSB plant will incur on an annual basis. It is, however, 
necessary to scale back from an industry standard one-year ROI , as OSB mills 
are under pressure from poor market performance and excess capacity. Poor 
market conditions for buyers make sales for unproven technology that supplies 
an incremental improvement in efficiency unlikely, hence the low unit price. A six-
month ROI is what is needed to sell manufacturing equipment in the forest 
industry today at all (Spencer, 2008). This means any forecast is conservative, as 
the price industry is able to pay for new future products developed will go up as 
conditions improve. In any case, pricing this low earns a return of 50% of unit 
costs, and is still low enough to deter new entrants. 
Pricing strategies often revolve around "skimming" or "penetration". 
Skimming pricing is when firms offer the highest price customers are willing to 
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pay, and is usually associated with new technologies (Berkowitz et al. , 2000). 
Penetration pricing, on the other hand, is when firms offer a very low price on 
entry to attract an initial high volume of customers (Berkowitz et al. , 2000). The 
$600 thousand price suggested is somewhere in the middle. It is high enough to 
earn a profit, yet low enough to provide a very good ROI for clients that need it. 
Nontangible financial benefits can be implemented through the 
development of pay for performance contracts, where a mill that cannot afford to 
purchase a system outright has the option of using the system anyway. The mill 
could pay the equivalent of 25% of annual cost savings for four years. While it 
can be assumed that many of TSI 's customers could opt for a pay for 
performance contract when given an option, this is not reflected in the marketing 
budget as it is too forward looking , and may skew the projected sales figures. 
Pay for performance could mean that the price of the product is also about $1.2 
million, or equal to a more traditional 1-year ROI. This affords the mills 
purchasing the product the ability to finance it completely with money they have 
saved from using it, however, negating their aversion to paying a higher price. 
While omitted from the budget, this is definitely an option TSI can afford to sell. 
Tangible nonfinancial benefits are the hardest benefits to quantify. If TSI is 
committed to carrying out a market orientation, perhaps the best nonfinacial 
benefit is peace of mind. TSI agents will essentially perform the role of production 
consultant, providing terahertz solutions to mill management. TSI's reputation 
must rest upon quality, reliability and innovativeness. 
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Nontangible nonfinancial benefits include such things as being available 
on weekends and statutory holidays to help with customer problems 
(Narayandas, 2005). TSI must therefore have an action plan that includes the 
ability to respond to customer issues 24 hours a day. The cost of this is 
negligible, however, as sales persons and engineers will be salaried, and is not 
captured as an extra cost in the projections. 
Segment Customers 
Customers should be segmented to ensure that TSI is spending its 
greatest efforts on its most valuable customers, i.e. those that are willing to 
spend the most money. Underperformers who try to drive down the price of the 
product can be eliminated from TSI's portfolio through the refusal to rent or lease 
systems, and pricing based on a minimum 6 month ROI. It is unlikely that mills 
will not be receptive to the benefits TSI can provide, however, as product benefits 
outweigh product cost substantially. Segmentation as "commodity buyers" also 
does not necessarily apply, as the proposed THz products perform a specific 
function and will save plants a significant amount of money. It is the difference 
between partners and most valuable customers where TSI is likely to see the 
benefit of segmentation. 
Partners are those companies with whom a relationship can be deemed 
as close, but whose internal mechanisms do not support complete integration 
(Narayandas, 2005). Heavy-handed procurement policies may block mutually 
beneficial relationships. Most valuable customers, however, are those that will be 
very interested in new developments at TSI , providing advice, direction, and data 
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upon which to speed up innovation and refine existing products. It is anticipated 
that budgets previously established for site visits leading to empathetic design, 
research on customer's customers, and an at-cost service policy (covered in the 
next section) will be influenced toward most valuable customers. 
Sales people will therefore have the best opportunity to guide the 
company according to market needs, and reciprocal relationships will develop 
with many large forestry companies to facilitate bringing new products to market. 
While it is beyond the scope of this project to identify what forest companies will 
be most valuable customers, it is worth drawing attention to. Future joint ventures 
should not be considered out of the question. A certain amount of operational 
effectiveness should also be assumed as a result of these close ties to most 
valuable customers, supported by the 1% of sales budget figure for incremental 
improvements (Appendix D). 
There may be some correlation between OSB producers that sell to 
specific niche markets and those that will become most valuable customers. The 
need to meet specific product specifications likely drives costs upwards, and TSI 
can help to engineer materials cost back down. A quick survey of forest company 
websites shows that only Ainsworth and Weyerhaeuser seem to pursue 
progressive product designs and development of these niche markets 
(Ainsworth, Weyerhaeuser, 2008). Louisiana Pacific and Cantor, on the other 
hand, appear to produce basic products that are sold to mass markets (Cantor, 
Louisiana Pacific, 2008). While these assumptions are not quantifiable within the 
scope of this project, TSI would be well advised to pursue relationships with 
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companies that are making the most specific products first. Ainsworth and 
Weyerhaeuser are likely to have more staff associated with QC and development 
that can have valuable input on TSI's own products, and appreciate and 
incorporate the value of THz imaging into their business plans, leading to future 
contracts. 
Establishing a typology of benefits, customer segmentation, and increased 
offerings that raise switching costs can all reduce the bargaining power of 
customers. The strategic marketing plan presented incorporates elements of 
each. 
Affecting the Bargaining Power of Suppliers 
TSI's main supplier has a lot of bargaining power. As argued in the 
literature review, it is possible to combat the high bargaining power of customers 
through the development of trust and collaborative relationships. 
Collaborate 
The bargaining power of suppliers is a crucial determinant to TSI's ability 
to sell equipment with profitable margins. Picometrix LLP is the only current 
supplier of a THz product that can operate at industrial speed. The key to the 
quick processing time is in the high-speed delay line and switch that are built into 
the THz source. Picometrix was formed by researches out of MIT, and is 
currently based in Ann Arbor, Michigan. THz sources started to become available 
for research purposes at educational institutions and large industrial laboratories 
in the late 1990's, and the technology was employed to speed up the emission by 
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about 2006 at Picometrix (Picometrix, 2008). The first units became available for 
purchase in 2007. 
Future product costs should fall as THz equipment becomes more widely 
available, and as TSI is able to develop its own source of THz emission. TSI 
would be wise not to abandon Picometrix, however, and should instead leverage 
their supplier's success. Picometrix has sold systems for non-destructive testing 
of aircraft composites, industrial paints, and other imaging type functions 
(Picometrix, 2008). Picometrix has many more years of experience in THz 
equipment development than TSI. TSI should attempt to promote trust and 
transparency to create mutual beneficence. 
TSI may indeed become Picometrix's largest customer by volume. If 90% 
of 65 North American OSB plants wish to purchase a system over the next five 
years, 59 units will be needed. This equates to roughly $23 million for Picometrix 
at their current unit price. This plan requires the sale of 135 total units, all of 
which Picometrix would have the potential to supply in some form or another. TSI 
would be looking for a volume discount, obviously, but also at a great deal of 
customization to bring the price down. 
Switches and delay lines have been produced at various universities, and 
the amount of suppliers of THz systems is growing in general (The Terahertz 
Network, 2008). Establishing industrial specifications and distributing these to 
university researchers will provide the first real guidelines for commercial THz 
products, and therefore should aid them in their own research. These 
components could be ordered and assembled by TSI itself, as could the fiber 
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optic cables and couplings, and emission and detection equipment. The THz 
source, the key to the Picometrix product, would still be needed. 
New vendors can be sought to minimize the influence of existing vendors 
where the relationship is not mutually beneficial (Porter, 1996). TSI standardized 
specifications for component parts should be published to cultivate additional 
vendors in industry. The relationships engendered with other research 
organizations could pay off here, as university and industry researchers looking 
for a product niche would have very specific guidelines to match. A new source of 
affordable THz equipment could result, lessening the burden attached to the 
reliance on a single vendor for the product source. This could be seen as 
beneficial to competing firms as well , except that competitive advantage comes 
form an array of activities that are hard to match, and, in this case, the capability 
of innovation and speed to market. 
Trust 
TSI could share final product component information with Picometrix, as 
well , who should therefore be able to R&D their own product costs down, improve 
processing time with newer and cheaper components. Picometrix can then ship 
smaller, less time consuming orders to their recognized number one customer-
Terahertz Solutions Inc. Concerns surrounding timing , effort, importance, and 
collaboration should disappear. Picometrix would not have to commit as much 
valuable time to the total assembly of individual units, but would reap the rewards 
of steady cash flow. 
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It can be assumed, for budgetary purposes, that the cost of maintaining a 
relationship with Picometrix will eventually be surpassed by reduced product 
costs. The budget will therefore reflect a $10,000 increase in unit costs for 2009, 
but only a reduction of 10% of unit costs is shown from 2010 forward (Appendix 
D). The cost to produce one unit, based on the successful completion of the 
prototype, will be about $400,000. Collaboration with other academic 
researchers, industry researchers, and Picometrix should ensure that the price 
drops. If the high-speed delay line and switches can be built in house, and 
Picometrix only has to supply the laser, everybody wins. 
TSI could take this a step further and ensure contracts are in place with 
the supplier of the main component of their systems. Canada's standard 1-year 
warranty can cover both relationships with customers and suppliers. TSI must 
have software and other installation material ready for each new sale prior to 
ordering a Terahertz source, so that the warranty dates match. Warranty costs 
will therefore be minimal , likely even relegated to electrical and software 
components, and are represented as .5% of sales in the marketing budget. TSI 
customers benefit from warranty that covers their THz system, while TSI would 
have little risk in ensuring warranty is carried out on the other end. 
Further, TSI should try to negotiate some type of agreement that does not 
allow Picometrix to sell their equipment to the network hubs in the engineered 
wood products industry. If Picometrix could be assured that they would be 
operating in a relationship of trust and candor with TSI , and that TSI would be 
committed to an ongoing relationship with shared gains in equipment 
61 
manufacturing , this should be a non-issue. Picometrix could be assured of a long 
and profitable relationship with TSI , and possible involvement in future activities 
on a much wider scale. TSI would then not have to worry about competition from 
within the existing industry, at least until the end of the start-up phase covered in 
this marketing plan. 
TSI can combat high supplier bargaining power through establishing trust 
and collaboration with its most important supplier. The costs and resulting 
benefits this engenders are demonstrated in the marketing forecast. 
Affecting the Rivalry Among Firms 
TSI has the opportunity to create advantages in the rivalry among firms, as 
discussed in the literature review. TSI can align activities to forge fit , and further 
develop its distinctive capability of new product innovation to create competitive 
advantage. TSI should also aim to exploit powerful network hubs, and 
complement power players to enable further product development and diffusion. 
Forge Fit 
The ability of TSI to carry out the activities suggested in preceding 
sections will be directly related to the ability of TSI 's to introduce new products 
into and outside of the forest industry. Value propositions for new products have 
been established, as has how R&D can be influenced by close relationships with 
large, integrated forest companies. These relationships have been outlined 
through the development of a market orientation, including customer site visits, 
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empathetic design, and research on customers. They are furthered through 
increases in offerings. Rivalry among firms will be affected, positively, by TSI's 
innovative capacity and the speed with which new products can be brought to 
market. 
New products will be produced in accordance to their relevance to the 
initial application. Both moisture content measurement and species 
differentiation use only single frequency sources, as opposed to the multiple 
frequencies required for the OSB and other applications. Product costs and sales 
prices will therefore be projected at half of the other amounts. Because the 
density measurement product design is largely contained within the original OSB 
product design, it is also figured in the budget as half of the R&D cost, but is sold 
for the whole unit price and subject to the same unit cost as the OSB application 
(Appendix D) . 
The logical projection of new product development would be 1) density 
measurement for other engineered wood products (the initial application of which 
will have already been completed with the original prototype for orientation and 
density) , 2) moisture content measurement for efficient burning of biomass due to 
the widespread use of this process in OSB and other engineered wood product 
plants, 3) species differentiation for premium species due the relative in-expense 
of R&D, 4) species differentiation for drying efficiency due to its similarity with the 
previous, 5) log profiling, and 6) lumber grading. Sales figures are therefore 
estimated at a yearly growth rate of 30% after an initial product has been 
designed and sold, but is penalized in the first full year of product sales to one 
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unit every two months as it is assumed that TSI will have to massage 
manufacturing abilities with the introduction of each new product. With over 
12,000 sawmills in North America, and a growing industry related to engineered 
wood products, it is assumed that it will take TSI much longer to reach a point of 
market saturation than lies within the scope of this plan, if ever, however 
(Haygreen and Bowyer, 1996). 30% annual growth in sales for each product is 
not overly optimistic when you consider that the total amount of OSB products 
sold in the five year budget is barely over half of the total North American market 
size (Appendix D). 
THz is a platform technology with inherent abilities that make it infinitely 
more attractive than incumbent technologies ; this marketing plan is not focused 
on market domination, but product development. Fit is created between selling 
activities and research and development, as selling activities enable the research 
and development of useful products that customer's value. 
Complement Power Players & Network Hubs 
Network externalities at work in the OSB industry include the economies of 
scale related to the general importance of the press in the process. All OSB 
processing equipment operates according to press time, and is complementary to 
the press cycle (Haygreen and Bowyer, 1996). Log loaders, flakes, formers, the 
press, saws, and packaging are all built to operate in accordance to the press's 
ability to turn out product. The PLC control system allows operators to monitor 
and control the entire process. Concentration in the engineered wood products 
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industry is not only apparent among plant owners, but also among the companies 
that make presses for the industry (Spelter at al. , 2006). 
It is certainly possible that the new precision measurements and imaging 
provided by TSI's product will influence future developments in forming 
technology. Operators will be able to adjust current formers to lay flakes in a 
more oriented manner to increase strength and reduce the need to inflate 
densities. The formers themselves could probably also be linked into the same 
control loop, so that operators do not have to make manual adjustments, but only 
monitor the process. This would provide value to the mill in question, to TSI , and 
to the companies that manufacture and supply formers. 
Either Siempelkamp or Dieffenbacher will therefore have an advantage by 
adding a THz solution to their product line to aid process control between their 
former and their press. Customers will be happy with the reduced material cost · 
that will be part and parcel of each new unit purchased. Contract terms would 
have to be very specific. While this seems great in theory, it may be harder to 
orchestrate in real life. 
The proposed budget does include a "network externalities" marketing 
cost, which is estimated at $50,000 per year. This includes relationship 
management activities with network hubs, and at least an annual trip to Germany 
to meet with Siempelkamp and Dieffenbacher executives. This is to ensure that 
requirements of network externalities are being met to facilitate adoption, that 
both are proponents of TSI 's product as a means to make their own systems 
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more valuable, and, most importantly, to promote crossover R&D into other 
industries. 
Both Siempelkamp and Dieffenbacher are involved in research and 
development of wood plastic composite products and metal forming. 
Dieffenbacher makes automotive assembly lines, plastics forming equipment, 
and supplies equipment for aircrafts, technical ceramics and artificial joints 
(Dieffenbacher, 2008). Siempelkamp makes equipment for the production of 
rubber, and has produced plants in North America, Europe, Asia, and South 
America for many types of engineered wood products (Siempelkamp, 2008). 
Siempelkamp is the larger of the two companies, with annual sales topping 700 
million euros and over 3,000 employees; Dieffenbacher does roughly two thirds 
of this volume (Industry Canada, 2008). 
Cross-over R&D is expected to cost a similar amount to the production of 
the original wood products prototype. This includes market research in 
collaboration with the network hubs. For budgetary purposes there are three units 
sold in 2013, with pricing and costs also estimated at the original OSB device 
amounts. This time to market from R&D cost to product introduction matches the 
time to develop the original OSB prototype. While it is hard to predict in what type 
of materials characterization , outside of wood products, that a device will be 
engineered for, it could be considered conservative to some readers given the 
new possibilities opened up by THz imaging. Possible avenues for expansion, in 
collusion with the network hubs, include characterization of rubber, plastic, and 
coatings, paint, or other finishes used in automotive manufacturing. 
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Exploit Distinctive Capabilities 
The rapid and profitable introduction of new products will follow. TSI will 
have created competitive advantage through its industry relationships and 
innovative capabilities, and operational effectiveness should result from the 
company's ability to recognize and manage the five forces. Key milestones in 
product development, driven by customer needs, are proposed in the following 
table. 
Milestone Date 
Installation of OSB density I orientation prototype April, 2009 
Sale & Delivery of first OSB unit Nov, 2009 
Sale & delivery of first density monitoring unit for OSL I PSL Jul , 2010 
Sale & delivery of first moisture content unit for biomass Jan, 2011 
Sale & delivery of first species differentiation unit for premium Jul , 2011 
grade 
Sale & delivery of first species differentiation unit for drying times Jan 2012 
Sale & delivery of first log profiling unit for sawmill processing Jul , 2012 
Sale & delivery of first cross-over market unit Jan, 2013 
Sale & delivery of first lumber grading system Jul , 2013 
F1gure 4.0 - Milestones m Product Development 
Superior performance can be based on "a competitively distinct set of resources 
and deploying them in a well-conceived strategy" (Collis and Montgomery, 2008). 
These milestones are therefore attainable if TSI can manage continual 
incremental product improvement, innovation and speed to market as a 
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distinctive competence, and aligns business activities to support these as a 
source of value. 
This entire strategic marketing plan, and its resulting competitive 
advantages, are based on the abilities of TSI to gather the necessary information 
needed to continually improve its products. Sell ing activities are directly linked to 
R&D activities, where budgeted line items indicate costs associated with site 
visits (leading to empathetic design), research on customers' processes and 
needs, and the researching and contacting of potential customers with latent 
needs. R&D will in turn be aided by the volume and accuracy of information, the 
availability of testing facilities, and input from the customer. The milestones 
presented are auspicious, but certainly not impossible when one considers that 
the time from hiring of R&D staff (September of 2008) to the installation of the 
first prototype (April of 2009) is only 8 months. This marketing plan doubles as a 
product development plan. 
Negative reactions from Dieffenbacher and Siempelkamp are not 
expected. Siempelkamp's affiliate IMAL has only been able to sell 47 of their X-
Ray density monitors, an indication of how (not) well the technology works (IMAL, 
2008). While it is possible GreCon could drop the price of their mechanical 
gauges, and IMAL could drop the price of their X-Ray monitors, none of the 
existing products used in OSB measurement offer even remotely close to the 
same return that TSI can offer (A&D Integrations, 2008). With the world economy 
contracting, both companies have experienced ill effects. Siempelkamp has even 
recently had to close their Canadian operations in Cambridge, Ontario. The R&D 
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of expensive new THz measurement equipment is therefore unlikely for either 
group of companies. 
A blue ocean strategy implies the engineering of costs downward and 
sales upward (Kim and Mauborgne, 2004). If Terahertz Solutions Inc. can 
demonstrate the ability to carry out the various strategies outlined throughout this 
analysis, a blue ocean of THz products will result. TSI will have created strong 
scale economies as a barrier to entry, a high degree of collaboration with 
customers, suppliers, and researchers to combat substitute products and the 
bargaining power of various players, and the supporting infrastructure to engineer 
products for new markets. TSI could potentially become the number one imaging 
and measurement company in the wood products industry, and indeed in 
materials characterization across industries. 
Recognition of network hubs and care to complement power players will 
enable TSI to cement its role as a process control consultant in the field of 
materials characterization. TSI can establish competitive advantage through 
establishing fit between marketing and research activities, and exploitation of its 
core innovative capability, resulting in the aggressive development and 
introduction of new products. The marketing forecast includes budgetary figures 
to manage network hubs, care to forge fit between sales and R&D activities, and 
the rapid introduction of new products. 
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The Marketing Forecast 
This paper is intended to set out a marketing strategy roadmap, and is not 
a comprehensive business plan. It is beyond the scope of this paper to define 
human resources policies, organizational structure, the composition of the board, 
and other aspects necessary to the management of a company. All efforts have 
been made to present an argument that is plausible and credible, however, 
though results cannot be guaranteed. 
TSI's forecast reflects R&D and sales costs, but does not provide for the 
division of labour. All sales personnel must be qualified engineers. This means 
that the driving force behind R&D comes from TSI's market orientation, and 
should ensure that R&D expenses are incurred for valuable endeavors. The 
same companies that own the OSB mills also own the other engineered wood 
products plants, sawmill and energy facilities. The inherent capabilities of THz to 
measure fiber structure, density, and moisture content and to differentiate 
between species, will all be useful to some extent in each of these sub-markets. 
By linking both sales costs and continuous R&D to product sales, TSI's human 
capacity will grow rapidly based on a market orientation. Only new product R&D 
is reflected in the budget lines 11 to 19 (Appendix D) , based on the cost to 
develop the initial THz unit (pro-rating the single frequency units and density only 
systems at 50% of this cost). 
Salespersons will be responsible, in this direct selling model, for initiating 
contact with potential customers via telephone, email , and personal sales calls. 
The budget line items for selling activities (lines 20-23, Appendix D) provide 
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ample resources to ensure that selling activities are carried out well , and that 
staff are not burdened with more clients than necessary. Sales staff must be able 
to initiate and advise incremental improvements (line 7), carry out site visits (line 
20) , research customers' customers (line 21 ), and contact prospective sites in 
person (line 22) to keep the cycle moving. 
The total selling costs (l ine 23, Appendix D) include all wages needed for 
sales persons. This includes a large buffer, as TSI could have as many as 5.5 
sales persons per unit sold , allowing each sales person the equivalent of two 
months per year to work exclusively with each of their individual customers. Each 
sales person, all engineers, is booked at $200,000 per annum. This is thought to 
include a wage suitable for the skill set required , and travel and selling expenses 
for each person. Flexibility is therefore preserved in this model , with a marketing 
surplus likely to result. 
Appendix C indicates the progressive sales mix and unit costs for each of 
the next five years, while Appendix D provides an estimate of where lSI's bottom 
line will be before administrative expenses. It is assumed that an operating line 
will be secured to cover losses in years one and two. Operational effectiveness 
and learning effects are assumed, as is the ability to attain basic financing to 
cover losses in 2009 and 2010. These losses are not reflected in the company's 
forecast without strategic marketing, reflecting the cost of getting a good 
marketing program off the ground; one that will eventually become self-funding. 
R&D costs for new units total $4.5 million over the five years of the 
forecast. New product R&D is supported by budgets for incremental 
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improvements, supplier management, relationship management, and network 
externality management (lines 7-10) throughout the forecast, making the total 
R&D budget closer to $5.6 million. All of TSI's value propositions make it to 
market by the end of the five-year forecast. This is critically linked to the 
information gathered from the various sources indicated in selling activities (lines 
20-22) of the marketing budget. Sales and R&D are intertwined at TSI; fit is 
apparent and reflected in the forecast. New product development and speed to 
market will be hallmarks of this exciting new company. 
CONCLUSION 
Clearly, the implementation of a strategic marketing plan has benefit for 
Terahertz Solutions Inc. A simple comparison between the projected statement 
based on the company's current position and the projected statement based on 
strategic planning is hardly a contest. Even if TSI could only manage half of the 
R&D and sales growth projected, the impact of a formal strategic marketing plan 
would still be in the neighborhood of $2 million over five years. This is not bad in 
comparison. 
The cost of doing nothing is apparent. Appendix B shows a loss during 
year five due to the lack of marketing capability, which hinders the development 
of new products and incremental improvement to existing products. Appendix D, 
the strategic marketing plan, shows a loss in years one and two due the 
necessary commitments needed to get the company off the ground. The 
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strategic plan shows six times more income before administrative expenses, $5.6 
million more in product development, and has created approximately 30 
additional positions. 
The projected sales and income levels based on a strategic marketing 
plan may seem overly optimistic. While it is true that basing sales numbers on a 
percentage growth rate for products that do not yet exist may be unduly 
optimistic, it is also true that the value propositions presented in the initial market 
research indicate that THz can bring a tremendous amount of value to wood 
products manufacturing. It is necessary to project sales to form a plan, and all 
projections are actually intended to be conservative. 
The value of the plan is not in the actual numbers presented, however, but 
in providing a template upon which to base valuable resources in the short-term 
to ensure future successes. The key concepts of the five forces are explored as 
they may relate to the development of the new company, and options are 
presented from the literature and applied to TSI's capabilities to produce a plan. 
Planning is key to profitability in any industry, and this paper provides one route 
that TSI may build upon to create competitive advantage that is complementary 
to its new technology. 
The future for TSI should be viewed sanguinely - a veritable blue ocean 
industry awaits. THz radiation , a new platform technology, has the ability to 
change the way materials characterization is handled in various manufacturing 
and commodity industries. THz may one day be the dominant technology 
employed in transistors, in security imaging, and in pharmaceutical analysis. It is, 
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however, the ability of THz to image fiber structure that sets it apart from all other 
types of radiation in the electromagnetic spectrum. The important THz gap, its 
complete absence in manufacturing process control , still exists, but is narrowing 
everyday. Terahertz Solutions Inc. should be well poised to position itself as the 
world 's premier THz technology provider by employing a strategic marketing plan 
that allows for substantial growth and entry into new markets. Product costs will 
decline, just as sales will rise. 
The primary limitation of this paper is that we cannot tell the future. 
Assumptions have been made, and stated, regarding the possible effect of 
strategic marketing on sales. Sales are driven by product development and 
through integration with suppliers and customers. It has been assumed that the 
prototype will produce the value for the customer that has been estimated in 
UNBC's market research , and that the human resources needed to facilitate the 
plan are available. The plan does not allow for fire , theft, the complete collapse of 
the OSB industry, embezzlement, or other liabilities. It is just a plan. 
The staples of marketing are traditionally considered to be product, 
placement, pricing, and promotion. These areas have all been addressed in this 
project. Product becomes the strategies of integrating backwards with suppliers, 
and forward with customers, to continually shape a malleable, improving 
measurement device for density and fiber structure. Placement is accomplished 
through personal relationships, where TSI hand delivers and installs every unit. 
Pricing is elastic, with different options for purchase and pay for performance. 
Promotion results from the strength of the relationships that will be created in 
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industry, in research, and with customers. Packaging is the wrap that comes with 
the TSI product: reliable warranty, extended service billed only at cost, and care 
to recognize and complement network externalities. 
Simple strategies that recognize the five external forces, and activities to 
support a market orientation, should ensure TSI is set for success (Porter, 2008, 
Slater and Mohr, 2006} . TSI has been presented with several value propositions, 
and has chosen to investigate density and fiber orientation in the OSB industry as 
the platform for its first product. If strategic marketing can be employed 
effectively, TSI should also be well positioned to take advantage of opportunities 
in moisture content measurement, species differentiation, lumber grading, log 
profiling, and other types of density measurement. TSI products will be 
completely customized, serviced at cost, and incrementally improved. 
Much larger corporations, such as General Electric and Nikon, will 
certainly be involved in the development of THz as it relates to consumer 
products (Nikon, 2008). TSI 's own best option is to begin in the forest industry as 
planned, and then broaden its scope to include other types of non-destructive 
testing and materials characterization. Traditional marketing based on product, 
pricing, placement, and promotion has been circumvented with emphasis on 
market orientation, strong customer and supplier relationships, complementing 
network hubs, recognizing network externalities, and strong ties to industry 
research and academic research. The result is a roadmap for any company 
wishing to bring new technology to established manufacturing markets. This, of 
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course, is based on the worldview in which market boundaries can be 
transformed by the actions and beliefs of industry players. 
Firms that correctly identify their position in their industry, and the 
importance of the five forces related to this position, can look forward to: 
increased product and market diversification, higher margins, global recognition, 
increased barriers to entry, less threat from substitute products, and a wider base 
of suppliers to decrease costs (Porter, 2008). TSI will be well positioned to take 
advantage when the business cycle is again trending upwards in the forest 
industry. The real success for TSI will come in this period. Widespread adoption 
of THz scanning technology in the forest products and other industries is likely. 
Through the incorporation of a strategic marketing plan TSI will be in a good 
position to establish a brand identity, and build physical infrastructure to house 
large-scale research and development. The marketing focus can then switch to 
mass media channels, and strategic focus to exploiting the resources created. 
TSI is in very good shape at the end of the five-year forecast presented. 
TSI will have invested $5.6 million on research and development, will have a 
well-paid sales team of 24 engineers, will have products in several different sub-
markets of the forest industry as well as outside of it, and will have money in the 
bank. By 2014 TSI could grow through debt or equity financing to produce 
products on a much larger scale, conduct mass media advertising, develop 
independent business units, and generally grow to suit the real market potential 
available to their platform technology. TSI, should this marketing plan be 
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successfully implemented, will be set for exponential growth in the period 
following. 
Strategic positioning should enable TSI to create considerable economic 
and cognitive barriers, attract customers despite the current market conditions, 
create scale economies, differentiate from existing competitors using inferior 
technology, and establish a leap in value for its customers and itself. The new 
technology employed, combined with this leap in value, should generate enough 
buzz and excitement to carry TSI across the gap. This is not to say that TSI will 
not be successful without the implementation of a strategic marketing plan; this is 
a new platform technology with valuable inherent capabilities. A marketing plan 
based on creating customer value, however, framed by Porter's five forces that 
shape strategy, will guide TSI to strategic fit among business activities and, 
hence, to lasting competitive advantage. 
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